Integrative Lesson in Native Language and Numeration
SESSION TITLE:

"Connection between Number, Language, and Culture –

Chippewa Grammar of Number"
INTEGRATION POINT EXAMPLE GUIDEPOST:

John A. Van DeWalle (2010) 7th edition “Elementary and Middle School

Mathematics”, 

p. 104 – 105 , Strategies for Teaching Math to ELLs and 
p.197 – 199, Oral and Written Number Names

Bassarear (2005) 3rd edition “Mathematics for Teachers of Elementary School", p. 100 – 122 Numeration

APPROXIMATE LESSON TIME:

Two 50-minute Sessions

FOCAL MATHEMATICAL CONTENT

1. Number Theory

2. Counting in Base 10

3. Number and Language

4. Number and Culture

GOALS OF THE SESSION

Students who complete the lesson will be able to

1. Count from 1 to 20 in the Chippewa language.

2. Use gestures for plains sign language to match each number word.

3. State the five different ways number is used in the Chippewa language.

4. Create sentences using Chippewa language numbers with the correct

modifiers.

5. Match sets of objects with the correct Chippewa number term and

modifiers.

6. Create a children’s story to teach the Chippewa Language terms for the

numbers 1 through 10. (Target audience is a 4th or 5th grade class.)
METHODS OF INTEGRATION INTO ESTABLISHED COURSE

This session will integrate well into either a methods or content course of Mathematics for Elementary Teachers. This session will provide enhanced content to a unit on number theory, counting, number language or connection to culture and equity. The session is designed to address the NCTM NCATE Standards (2012) for the advanced preparation of Elementary Mathematics Specialist, specifically Standard 4e) Incorporate knowledge of individual differences and the cultural and language diversity that exists within classrooms and include and assist teachers in embracing culturally relevant perspectives as a means to motivate and engage students.

MULTIPLE REPRESENTATIONS

Students will experience numbers from the Chippewa language as:

1. Written symbols

2. Written words in both English and Chippewa languages

3. Through Audio by recorded pronunciation of the Chippewa language

words by a native speaker for the numbers 1 to 20.

4. Kinesthetically by producing the plains sign language gesture for each of the numbers as they say the number in the Chippewa language.

5. They will use the number words in the context of counting as well as within the context of storytelling.

SESSION-RELATED QUESTIONS FROM THE INSTRUCTOR
1. What are the five different ways number is used in the Chippewa

language?

a. Which of these ways are also used in English?

b. Which ways are not used in English?

2. In what ways are number used by Native peoples for more than to just denote quantity?

a. What are some examples and evidence for this?

3. What groupings of number become evident by the number words used in Chippewa (grouping by 10s, 100’s 1000s notice the grouping of 5 evident in the words for six, seven and eight containing the words for one, two and three).

IMBEDDED ASSESSMENT OPPORTUNITIES

1. Teacher review of the student completed reading guides to assess

student preparation for the lesson.

2. Students self-assess the quality of their oral pronunciation and make any needed adjustments modeling native speaker.

3. Sign language integration with oral pronunciation students use peer

based assessment to measure quality and accuracy.

4. Instructor formative assessment while students work in pairs orally

reading through the Number Expressions Reference Sheet.

5. Instructor summative assessment is to have students complete the

matching assessment individually.

6. Portfolio assessment is achieved with the number story that students

generate after the lesson.

SESSION-RELATED INSTRUCTOR STORIES

See the article: “Native Numerals”

A. INSTRUCTOR MATERIALS

Print Materials/Transparencies: Copies of the resource and worksheets which are contained in the following files:

Document Name

Format Required

Electronic Print

LessonPlan.pdf X

GrammarNumber.pdf X

StoryofNativeNumerals.pdf X

SignLanguageNumbers.pdf X X

NumberExpressionsReferenceSheet.pdf X X

MatchingAssessment.pdf X

ChippewaLanguageNumbers.pptx X

Equipment Data Projector, Computer with Power Point

B. PARTICIPANT MATERIALS

Print Materials:

Group Work:

1. Number Expressions in Ojibwe reference sheet

2. Plains Sign Language Reference sheet

3. Chippewa Number Worksheet

Individual Work: Session Matching Assessment

Equipment: Paper, pencil or pen

C. SESSION OVERVIEW

The intent of this lesson is to give prospective teachers experience collecting, analyzing and synthesizing instructional information from older original sources such as Baraga’s Grammar, from secondary sources such as the Number Expressions Reference sheet, and from personal experience of instructional activities such as saying, gesturing, and using Chippewa number words. Once the Student Reading Guide is completed it serves as a reference for students to discuss the various ways that number is used within the context of an Indigenous world view. Learning to say, sign, and write the Chippewa words for number will give the students an experience base to gain understanding on the cultural connections of language and number. Use the included instructional slides to guide students through the 5 different ways in which number is used in the Chippewa language. Use the embedded native speaker recordings several times to help students gain a better pronunciation of the number words.

Once students have worked through the Number Expressions Reference Sheet and they feel comfortable with the use of Chippewa numbers, have them individually complete the matching assessment. End the lesson with a brainstorming session on themes for a children’s story using the first ten

number words in Chippewa. Finish by reviewing the assessment requirements for the written story. At the next class meeting have pairs of students present their stories to the class by reading it and discussing the process they used to create the story.

D. SESSION NOTES

1. Ensure that students have a printed copy of the Student Reading Guide,

Number Expressions in Ojibwe Reference Sheet and the Plains Sign

Language Reference Sheet along with access to the pdf files that contain

the Grammar of the Otchipwe Language – Baraga and the article Native

Numbers before the class session.

2. Have the students work in pairs during the session to be able to observe each other’s pronunciation and to consider discussion questions during the lesson demonstration.

E. ASSIGNMENTS

DO AS PREPARATION FOR THE FIRST SESSION

1. Read the original source “Grammar of the Otchipwe Languge” by R. R.

Bishop Baraga. Take notes with the reading guide

2. Read the article “Native Numerals” by Anthony F. Aveni. Take notes with the reading guide.

DO NOW

1. Complete the Chippewa Number worksheet with a partner.

2. Complete the matching assessment individually.

DO AS PREPARATION FOR OUR NEXT SESSION

Write a children’s story that teaches the Chippewa Language words for the numbers 1 through 10
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Native Numerals

Among American Indians, Numbers Counted for More than Math

by Anthony F. Aveni

To the Indian civilizations of America, North and South, numbers were more than abstractions. They had life and content. There were connections between measurement and things measured, a concept outlandish to the Europeans who came to colonize, and still curious to us.

I think it a pity that neglect of the view of those who would give life to number has stood in the way of scholars taking more seriously the study of mathematics in cultures other than our own. The American Indian was close to Pythagoras when it came to how numbers were understood. Yet we place little value on learning about Native American math, because it is not as sophisticated as the Old World's. Maybe instead of asking: "How were their numbers like those?" we might achieve greater knowledge by asking: "What did their numbers mean to them?"

For our native forebears on these shores, numbers had a life of their own, a notion that would never occur to us. Take July 4, 1776. That date gives the number of month cycles (1–12), day cycles (1–30, or 31), and years elapsed since the birthdate of the Christian savior. Unlike Copan's Stela D, it shows no bonding between the numbers and what they represent. We would think it silly if the sevens in our depiction of the year of American Independence bore United States' flags or fireworks popped out of the word "July."

Our numbers are abstract. They are not related to the thing they count, except to give the quantity of it: seven days, seven people, seven bags of groceries. Seven is seven—no more, no less—though like thirteen it retains, for some of us, a veiled meaning from another age when numbers were believed to possess mystical qualities.

We can learn quite a lot about Native American concepts of number by the way people say them. Take the number seven in Quechua, a language spoken today by more than six million descendants of the Inca Empire who live in the high Andes of South America. It is qanchis, thought by anthropologists who have studied the system to represent the image of excess compulsiveness and loutish behavior. 

Quanchis acquires this negative quality, informants say, because it is one unit in excess of six, or suqta, which is double the number three, or kinsa, which in turn is considered to be the essence of wholeness and sufficiency. Events, they say, frequently happen in repetitions of three. No wonder the foolish braying burro bellows insistently and excessively: qanchis, qanchis, qanchis ...

The Jivaro of Ecuador and Brazil still use number words that link with the human body; for example five means "I have finished one hand" (wéhe amukei), ten means "I have finished both hands" (mai wéhe amúkahei); fifteen means "I have finished one foot" (huini n‡wi amúkahei), and twenty means "I have finished both feet" (mai n‡wi amúkahei). Six, seven, and eight in Inuit use the term arviniliit, which means "at the edge of the right hand," because they are counted with the little finger, the ring finger, and the middle finger of the right hand. Likewise, the Ojibway words for the same numbers use the term waaswi, which  means the same thing. 

The habit of retaining the link between quantification and the human body is common among cultures that have no need of tallying massive quantities. A contemporary Maya anthropologist tells the story of two men from a remote area who approach a vendor in the marketplace. "I want me-and-my-brother worth of sacks of dried maize," he says. Translation: forty sacks.
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Testimony in a lawsuit brought by the Cree Indians of James Bay in Canada against Hydro-Quebéc over a water resource allocation project reflects the role of counting and numbers in native life. 

A Cree hunter who appeared as a defense witness was asked: "How many rivers are there in your territory?" The hunter said: "I do not know." The lawyer turned to the judge, thinking he had demonstrated the ignorance of the natives. But because the hunter possessed an intimate knowledge of every kink and bend in every river in his territory, he had no need of knowing how many rivers there were nor even, in numerical terms, the length of each of them. 

The point is that we count things when we do not focus on their individual identity, or when there are too many of them to get to know individually. Hunters and gatherers are not ignorant. They do not need the complex kind of mathematical thinking that is a necessity in our society. Take the hunter's tally of a kill of deer or bison carved on a rock in northwestern Mexico and dated approximately to the first millennium. Each dot stands for an animal killed. Here the total count—for the sake of subsistence planning—is all that need be known, that is to say, one animal does not need to be distinguished from the next. Likewise, arithmetic operations such as addition and multiplication of number values of objects started as a shortcut to manipulating the objects themselves.

The Powhatan kept their base-ten tallies on notched sticks and knotted strings. "They count no more but by tennes," Captain John Smith tells us, using words up to a hundred. They also had a word for thousand, but needed nothing beyond that.
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One of the main functions of the Native American notched sticks was to keep track of time. A Chippewa woman told a nineteenth-century ethnographer:

When I was young, everything was very systematic. We worked day and night and made the best use of the material we had. My father kept count of the days on a stick. He had a stick long enough to last a year and he always began a new stick in the fall. He cut a big notch for the first day of a new moon and a small notch for each of the other days. I will begin my story at the time he began a new counting stick. [Pointing to the first notch] After my mother had put away the wild rice, maple sugar, and other food we would need during the winter she made some new mats for the sides of the wigwam...

Keepers of calendar sticks are among the most exalted members of the Ojibway tribes, serving as shaman and sky watcher. Other sticks were used to keep track of the number of warriors slain in tribal wars, or the number of skins bartered in a fur trade.
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The Inca, fifteenth-century ancestors of today's two million Quechua speakers, kept track of things by tallying their numbers on knotted strings known as quipu, a combination of tactile and visible numeration. Quantity was conveyed by feeling the number of windings on a special knot arrayed from top to bottom on a given string. The base of the system is ten, like our own, with a blank space on the string standing in for zero. There is no number-word for zero in Quechua, probably because numbers for them need to possess "thing," and "nothing" by definition cannot possess anything—therefore it cannot be named. And so, anthropologists tell us, they just say mana kanchu—"there is nothing." Different colors and cord windings on quipus conveyed additional information, perhaps the kinds of things being tallied by the quipucamayoc, or keeper of the strings, for example bushels of potatoes, bales of cotton, or numbers of llama or alpaca. 

Sub-cords hanging from main cords, often down to the fifth order, represented lower orders in the count. Some believe quipus were solely intended for accounting, but the system has yet to be deciphered. An intriguing statement by one of the sixteenth-century Spanish chroniclers leaves us wondering whether there was not much more to them: "By the use of his quipu he could read off his history better and faster than a Spaniard with a book...."

Numbers figured in reading the future, too, in native prophecy and fortune-telling. One anthropologist tells of a Maya daykeeper seated at his cardinally oriented table, which is adorned with bowls of incense and lighted candles. He arranges piles of seeds and crystals drawn from his divining bag, adding and subtracting them from one another in an attempt to "borrow from the days" the answers to questions posed by his clients: Will I be cured of the disease which plagues me? Will my daughter's marriage be successfully consummated? Will my crop tide the family over this dry season? For the daykeeper, time is not without content. Nor, as we have learned, is number void without reference to context.

This native intimacy with numbers stands in contrast to Galileo's attack on Pythagoras, who believed that the number three was more perfect than four or two. Galileo said, "These mysteries which caused Pythagoras and his sect to have such veneration for the science of numbers are the follies that abound in the sayings and writings of the vulgar, I do not believe at all."

While we may elevate Galileo to heroic status for helping to erect the foundations of modern science, an enterprise in which number plays a purely descriptive role in relation to physical reality, we also can cite him for his lack of appreciation of a once equally valid and complex world view in which number, like word in the Old Testament, was believed to have a power all its own.
“Native Numbers” Article Assessment
A. How would you characterize the difference between Native American views of number and that of the European colonizers?

B. What do we learn about Native American concepts of number by the words used for numbers in native languages?

C. What cultural conflict of views is revealed by the lawyer’s reaction to the testimony of the Cree hunter in the James Bay vs. Hydro-Quebec court case?

D. What were some of the purposes of notched sticks for the Powhatan and Chippewa peoples?

E.  What method of keeping information did the Inca use and how efficient of a system was it?

F. Are there examples within European culture of individuals who held a similar view of number as Native Americans?
“A Theoretical and Practical Grammar of the Otchipwe Language” by R.R. Bishop Baraga 1878

(Original Source Text Reading and Study Guide)
As you read over pages 306 to 330 please take special note of the following items:

G. What is a Number? ________________________________________________________________________

H. What are the 5 “sorts” of number and how are they used?

1) Cardinal numbers:________________________________________________________________

2) Distributive numbers:____________________________________________________________

3) Multiplying numbers:____________________________________________________________

4) Multiplying-distributive numbers:______________________________________________

5) Ordinal numbers:________________________________________________________________

I. What are the Chippewa words for the following numbers?

1)  ___________________________________________________________

2)  ___________________________________________________________

3) ___________________________________________________________

4) ___________________________________________________________

5) ___________________________________________________________

6) ___________________________________________________________

7) ___________________________________________________________

8) ___________________________________________________________

9) ___________________________________________________________

10)  ___________________________________________________________

11)  ___________________________________________________________

12)  ___________________________________________________________

J. How do some of the number words change in daily use?

K. What changes occur when number is used as a measure?

L. What word is used when the measure is a rounded number?

M. From remark 4, what are the different words suffixed onto numbers to describe the following?

a) Days: _______________________________________________

b) Wooden Vessels:___________________________________

c) Clothing materials:________________________________

d)  Wood or lumber: _________________________________

e) Metal, stone, or glass: _____________________________

f) Globular objects: __________________________________

g) A pair: _____________________________________________

h) Bag or sack: _______________________________________

i) Canoe, boat, vessel: ______________________________

j) Outstretched arms of a man measuring a fthom: _________________________

k) Measurement by the foot: ________________________

l) Measurement by the span: _______________________

m) Measurement by the inch:________________________

N. Page 317 – What word is used for measurement of the hours and what does this tell you about the Chippewa view of daily time?
O. Distributive Numbers:  how are these spoken differently than Cardinal Numbers?

P. Multiplying Numbers: how are these spoken differently than Cardinal Numbers?

Q. Multiplying-Distributive Numbers: how are these spoken differently than numbers that are only multiplying?
R. Ordinal Numbers:  List the following Chippewa words for ordinal numbers

1) First: _________________________________________________________________

2) Second: _____________________________________________________________

3) Third: _______________________________________________________________

4) Fourth:______________________________________________________________

5) Fifth:________________________________________________________________

6) Sixth:________________________________________________________________

7) Seventh:_____________________________________________________________

8) Eighth:_______________________________________________________________

9) Nineth:_______________________________________________________________

10) Tenth:________________________________________________________________

S. How are numeral verbs used for Animate substantives:

T. How are numeral verbs used for inanimate substantives.

Assessment 
Matching 

	1) _____
	A) naanan

	2) _____
	B) zhaangaswi

	3) _____
	C) ningodwaaswi

	4) _____
	D) niswi

	5) _____
	E) niizhwaaswi

	6) _____
	F) bezhig

	7) _____
	G) niizh

	8) _____
	H) nishwaaswi

	9) _____
	I) midaaswi

	10) ____
	J) niiwin


Place the following Ordinal numbers in correct order:
	Eko-naananing
	First: __________________

	Eko-niizhing
	Second: _______________

	Netamising
	Third: _________________

	Eko-niiwing
	Fourth: ________________

	Eko-nising
	Fifth: __________________


